July 2, 1929. G. B. DUFFIELD 1,719,801
| ‘ VALVE ' '
Filed May 10, 1926

SE

: @L“AW INVENTOR,

g A Koo arrorney.



0

10

—

5

20

©a
=

Y
ot

4

=

=N

50

55

Patented July 2, 1929.

UNITED STATES

1,719,801
PATENT OFFICE. .

GEORGE BETHUNE DUFFIELD, OF DETROIT, MIG‘HIGAi\T, ASSIGNOR  TO DETROIT
LUBRICATOR COMPANY, OF DETROIT, MICHIGAN, A CORPORATION OF MICHIGAN.

VALVE,

Application filed May 10, 1926.

My invention relates broadly and generally
to new and useful improvements in valves,
and while it is capable of general application
in various types of valves, it will be found
particularly applicable and useful in hand-
operated valves of the type used in heating
systems for controlling the flow of the heat-
ing medium to radiators or other heating ele-
ments. -

The invention consists in the novel con-
struction of parts and the aggroupment there-
of in operative combination, to be more fully
described hereinafter, and the novelty of
which will be particularly peinted out and
distinctly claimed. ‘

In the accompanying drawings to be taken

“as a part of these specifications, I have shown
a preferred embodimentof myinvention, and
in which drawings—

Figure 11is a vertical central sectional view
illustrating my invention;

Fig. 2 is a. detail sectional view showing
a construction similar to Fig. 1,but with cer-
tain additional features; o

Tig. 8 is a top plan view of the construe-
tion shown in Fig. 2; :

Tig. 41sa detail plan view of a thread mem-
ber;

Fig. 5 is an edge view of the member shown
in Fig. 4 o :

Tig. 6 is a transverse section through a
plate forming one of the elements of my in-
vention, and o

Tig.7 is a perspective view of a valve-carry-
ing or supporting member. -

Referring to the drawings by characters of
reference— o ‘ ‘

1 designates generally a valve body or cas-
ing, preferably made of suitable cast metal;
and of any preferable; design and size to suit
it to the purposes for which it is intended.
The body 1 is formed with a-chamber 2, and
at. its bottom and side with nipples 3, 4, by
means of which the valve may be connected
in a pipe line or conduit, and which con-
stitute the inlet to and ontlet from the cham-
her 2. Within the chamber 2 and surround-
ing the passage through the nipple 3, is an an-
nular ported wall 5 constituting a valve seat.
which is preferably provided with a ridged
or beaded seating face 6 with which a-valve
head or disk cooperates, as will be presently
set forth, to regulate flow through the casing.

The body 1 is formed at its upper portion-

with a hollow neck or nipple extension 7, ey-

Serial No..'107,849.

lindrical in contour and located in axial
alinement with the nipple 3 and valve seat 6,
heretofore mentioned. The extension 7 is
formed on its inner face with a coarse screw-
thread 8 which is preferably a double thread,
fora purpose to be'hereafter deseribed.  The
upper-end of the extension 7 is closed by a
suitable closure, preferably in the form of a
cap or bonnet 9, provided with a depending
peripheral flange 10, which is internally
threaded, as at 11, on to said extension 7.
The bonnet includes a transverse upper wall
12, and formed integral theréwith is an ex-
ternal cylindrical tubular sleeve 18, open at
its upper end, and at its base provided with
an internal flange 14 swrrounding a circular
opening 15, said flange having an inwardly
and downwardly inclined upper face 15* con-
stituting a packing seat, and said opening
providing for passage of a valve-operating
member or stem.

The upper surface of the bonnet is provided
with an annular bearing face 16, which issur-
rounded by an annular raised bead or ledge
17, said face and bead being c¢oncentric with
the opening 15 heretofore  described.. The
bonnet when screwed into pldace preferably
closely engages the upper edge of the exten-
sion 7, as at 18, so as to make a fluid-tight
joint between the body and bonnet. ‘

Within the chamber 2 and above the valve

seat 1s arranged a disk valve comprising a-

flanged disk holder 19, in which is seated a
valve digk in the form of a flat ring 20 of
any suitable. material.  The disk holder is
mounted on a carrier 21, including a body 22
projecting through a central opening’ in the
holder 19, and having on its upper end a
flange 23, against which the holder 1s clamped

rigidly by a bead 24 on the body and swaged ¢

against the under face of the:holder. The
holder is provided with a shoulder 25 and a
threaded extension 26 projecting through the
valve disk, the latter being held in place
by a washer 27 engaging said shoulder and
clamped.in place by a nut 28-threaded on said
extension 26.. ‘After the nut 28 is in place,
the end-of the extension 26 is expanded or
headed over, as at 28%, to hold the nut against
accidental displacement. ‘ ‘ ‘
The carriér 21 is provided.centrally on its
upper. face with an integral pin or shank
member-29; which projects through an open-
ing 80 in the transverse wall at the lower end
ofa sleeve 31 constituting a member for car-
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rying said valve and for connecting the valve
to an operating means or member The end
of the pin within the sleeve i 18 beaded over,
as-at 32, so as to.overlie the said lower wall
of the sleeve and thereby serve to connect the
valve to said sleeve. The diameter of the pin
is less than that of the opening 30, so that the
valve will have sufficient lateral phy relative
to the sleeve to adjust itself tlohtly to the
seat 6.

The sleeve 31 is preferably drawn from
sheet-metal, and is generally rectangular in
cross-section, both internally and extemally,
and at the upper end of the sleeve two of the
opposite walls thereof are pl'omded with in-
tegral Iateraily struck lugs or stops 83. The
other two ‘opposite side walls of the sleeve
terminate in shoulders 83* which lie outside
the side edges of the stops 33. - Arranged on
the ‘sleeve 31 is a thread member of novel
construction, consisting' of a central portion
or plate 34 . of sheet- metml having opposite
spaced segmental wings 35 hzwlnw arcuate
outer edges 36. These wings 35 are dcﬂecfed
flexed or “twisted relative to the plane of plate

'34 so that the said edges 36 constitute a
,thl cad or threads which mesh with the thread
“or threads 8 in the extension 7 of the valve

body. It will be under stood that these wings
areflexed so as to take a fixed or set rigid po-

,51t10n

The th1ead rember is preferably secured

in-place on the sleeve 81 by forming said

member with a central rectangular opening
37, which is passed over s said sleeve before

said lugs 83 are bent over, and so that the
under face of said member 34 rests on said
The ears or lugs 33 are then
bent outward on-to the upper “face of mem-
ber 84, so that the latter is rigidly clamped
between said lugs and said shoulders 38,

- Tt will be séen that rotation of the sleeve

and thread member, by virtue of the thread
connection with the casing, will act to move
the valve toward or away from the valve scat.
The thread 8 is preferably of a steep or quick
piteh, 50 as to move the valve the desired dis-

tance to and from its seat with a small num-

ber of rotations of said sleeve 31.  The sleeve
31:and member 34 plOVlde an extremely sim-

ple construction, which is not only highly ef-
ficient in operatlon but may be produced at a

minimum of labor and expense, inasmuch as

they may be made of sheet-metal without ma-
chining- opemtlons of any kind. The arrange-
‘ment also provides for expedltlouq and secure

\ssembly without special securing devices.

Means for ]otqtmcr the sleeve and thre ad-
member in order to move the valve toward and
from its.seat, will now de described : Extend-

-ing centrally through the sleeve 13 and the

opening 15,18 a valve-operating member,
consisting of a thnducal stem 38 having

a lower end 39, which is rectangular in cross-

Sectlon and is s]eeved within the sleeve so that

Tidge 17.
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said sleeve may slide thereon, and closely fit-
ting the sleeve so that the latter will he turned
theleby The stem above the rvectangular
part 39 is provided with a cylindrical section
40, which is located in said opening 15 and
oxtﬂnds above the flange 14 into and throngh

the sleeve or flange 13, said evlindrical por-

tion being of less diameter than the internal
diameter of said sleeve 13. The stem is also
provided with a circumferential lateral flange
41, having upper and lower cone surfaces 42,
43, said flange being located within slecve 13
and spaced from the flange 14. The stem is
rotatable, but is not movable lengthwise, and
in order to prevent endiwise movement up-
ward or outward, the same is prov uh\(l helow
the flange 14 with an annular groove 44 to re-
ceive a snap spring ring 45 which is of greater
diameter than the opening 15 1 said flange.

.Beneath flange 41 and resting on the flange
face 15%, is a suitable packing washer 46 sur-
rounding said stem, and above said flange 14
is a pqcluno washer 47, over which is a me-
tallic washer 48. Thr mdod. as at 49, on to
the sleeve 13, and surrounding the stem, is
a cap sleeve or nut 50, having at its upper
end an inturned flange 51, between which and
said washer 48 is a compression spring 52
which exerts its force expansibly to wrge the
washer 47, packing and stem toward the
flange 14, thereby compressing and expand-
ing “the pachmo against saud flange, the
ﬂanfre 41 and inner face of sleeve 13, to form
a fluid- tight joint between the stem and
bonnet.

The stem may be rotated by any suitable
means, for example, a handle 53, having a
reenfor cing plate 54 having a central squared
opening 55 to receive the squared upper end
of the valve stem, the handle being secured
in place by a screw 56 passed through the
handle, plate 54 and threaded into the end
of thﬂ stem.

I will now describe an eflicient and novel
clement for application to the hody, so as to
serve as a ﬁm%hmn plate, a dial, or a stop-
Uuuor for ¢ dl]Vl'l] a stop or limiting de-
vice for the operating member or stem. This
element is prefer: b!) in the form of a frustro
conical plate 57, preferably of metal, and
having a central opening 58 to receive the
sleeve 13, the dlameter of said opening being
such that the hounding edge or central por-
tion of the plate around the opening is locate:]
beneath the lower edge of the can 50. The
conical plate is arranged with the e apex or
highest point beneath said cap, and the pe-
1ﬂpheral or lower edge portion rests on said
surface 16 and closoly adjacent the bead or
The plate is made of a snitable ma-
terial, rendering it radially flexible or resil-
ient, so that when pressure is exerted on its
central portion by serewing the cap 50 down,
said plate will be moved or flexed radially
into strong frictional engagement with said

S0

90

100

105

110

115

120

—d
3]
=t

130



1

1,719,801

surface 16, and at the same tinie will be ex-
panded or flexed outward so that the pe-
Il])h(,ldl or outside edge will strongly en-
age the inner face of s aid bead. By this ar-
mnooment the plate will ‘be positively
chmped In position, and when so clamped e
acts as a positive stop for the downward

~ movement of the cap piece which comes to a
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fixed stop and cannot be further screwed
down once'the disk ig fastened in plzw The
construction will be of especial admnmoe
when it is desired to employ a limiting stop
Tor arresting rotation of the valve stem and
thereby detounmlnh the opening position of
the valve relative to its seat. In Figs. 2, 8
and 6 of the drawings, the plate 57 is pro-
vided with a stop: fixed thieveon, the same
preferably -congisting of a post 59 riveted
throngh an opening in said plate, as at 60,
and adapted to be eng oaged by the lower end
of a stop arm 61 fixed to the stem, for ex-
ample by forming said arm with a squared
opening 62 tlohtly fitting the squared por-
tion of the stem. The arm is clamped be-
tween the plate 54 and shoulder 542 on the
stem, thereby rigidly connecting the arm to
the stem to rotate thevewith. Tt will be
seen that by screwing the cap-piece 50 back
to telease pressure thereot on the plate, the
latter may be rotated to bring the stop post
59 at_the desired  position, “whereupon by
screwing the cap-piece down to clamp the
plate in place, as described, the plate ‘will
be held rigidly against fur ther rotation and
the stop held “fixed in adjusted position to
Iimit rotation of the valve stem. Tt will
be understood that the plate 57 has sufli-
cient rigidity to prevent 1t% being collapsed
or deformed when clamped in pLLLO., but is
sufficiently flexible or resilient mdmlly, that
pressure exerted. on. its central portion will

Mpand it'into engagement with ﬂlo abutment’

17 and that when the Pressure is relieved
Wi ill cavise it to release from said abutment.

“"The construction and combination embody-
ing the plate 57 affords a most convenient
and efficient manner of providing ‘a valve
with a finishing plate, adding nrﬂ‘idy to the
pleasing appearance of tho valve. It also
pr ovides' an efficient constr uction whereby
aich a p](rle may be ompmved as a dial-plate
or stop-plate for valves of the type known
as. “fvs actuu nal valves”, wherein it is desiv-
able to provide a p]at which will be Totat:
ably adjustable relative to the valve stem so
as to locate a stop or indication in a desived
position relative to'a pomter o1 stop. mem-
ber on the valve stem.

What I claim and desire to secure by Let-
ters Patent of the iited States 13—

L Ina structure of the character de-
scribed, a valve body, a valve therein, an op( r-
ating member for, the valve, said b 0({V hav-
ing an external stop spaced laterally from the
operating member, a me]ly flexible’element

on-the body and surrounding the opm'fxﬁnn
member, and means for f'o\mo siaid eélement
into engagement with said stop.

9. In a structure of the character - de-
scribed, a valve body, a valve therein, an op-

rating member 101' 1@ valve, said body hav-
ing an external annular abutment concentric
with said operating member, a radially flex-
ible 01oment on the body and surr ounding the
operating member, and means for He\'mo
said element into engagement with said
abutment.

5. In o a structure of the character de-
scmbed, a valve body, a valve thuem, an op-
erating member for the valve, said body hav-
ing an external transverse heari ing face and
an annular abutment bounding said face and
concentric’ with said o])om{mn mexber,

radially’ flexible element on the body and
surrounding the operating member, and
means for.c Lmlpmg said element against said
Tace and flexing it radially into engagement
with said abutment.

4.-In 2 shnctme of the character ~de-
seribed, a valve body, a valve therein, an
oper dtmo 11101111)01 for the valve, said lody
having an external transverse bearing face
and an annular abutment bounding said face
and concentrie with said opers 1tmo member,
a c¢one-shaped radially flexible e Tement on
the body and surrounding the operating
member and having its circumferential edge
portion on said face, and means for exer tmn
pressure on the central portion of said ele-
ment to flex the same into engagement with
said abutment and clamp the same against

ud face.

5. In a structure of the character de-
scribed, a valve body, a valve therein, an op-
erating member for the valve; said body hav-
ing an external transverse Loﬂ]'mo face and
an annular abutment bmm(hnq sald face e.and
concentric with said operating member, a
cone-shaped ra diall y. flexible ohm ent on the
body and swrrounding the o ating  mem-
bev-and having its (11011111101911tml edge por-
tion on said face, and means for exer ting
pressure on the central portion of said o'e-
ment Lo flex the same and move the pm iph-
ery of said element into engagement with
said abutment and clamp the. same against

said face.

6. Ina structure of the (.'hm acter de-

scribed, a valve body, a v: dvo therein, a votat-

able operating member tm‘ he valve, a-vadi-
ally flexibile ‘element on the body and sur-
rounding the oper atmo membe , a-stop on
said element and a stop - on- the oper ating
member cooperating with'the stop on the ele-
nent'to limit mmimn of said-operatin
ber, and means to flex daid clement int
gagement WJU1 & part on said body wheseby
zud element ig held in position.

In o strocture O’f’ the character de-
sm'lbed, a valve body, a valve thercin, a ro-
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tatable operating ‘member for the valve, a
adially flexible element on the body and
surrounding the operating member. and ro-
tatable about the same, a stop on said ele-
ment and a stop on the. operating member

“adapted to engage the stop on the element

to limit rotation of said operating member,
and means to-flex said element into engage-
ment with a part on said body whereby said
element ig held in position.

8. In a structure of the character de-

- scribed, a valve body, a valve therein, an op-

erating member for the valve, a radially flex-
ible element on the body and surrounding
the  operating member, and an element

~thireaded on said body and -operable on said

element to flex the same into tight engage-
ment with said valve body.

9. In a structure -of the character de-
scribed, a valve body, a valve therein, an op-
erating member for the valve, a radially flex-
ible elerent on the body and surrounding the

" operating member, and packing means for

said  operating member and including. a
clamping member adapted to flex said ele-
ment into tight engagement with said valve
body. :

10. In a structure of the character de-
scribed, a valve body,-a valve therein, an:op-
erating member for the valve, a radially flex-

~ ible element on the body and surrounding the

<2

40

operating member, and packing means for
said operating member and including a
clamping membex threaded on the body and
operable on said element to flex the same
into tight engagement with said valve body.

11. In a structure of the character de-
scribed, a valve body,.a valve therein, an op-
erating member for the valve, said body hav-
ing an external transverse bearing face and
an annular abutment bounding said face and
concentric with said operating member, a
cone-shaped flexible element on the body and
surrounding the operating member, said cle-
ment having its circumferential edge por-

_tion on said face, and packing means for said

operating member, said packing means in-
cluding a clamping member threaded on.the
body and operable on said element to flex the
same into engagement with said abutment

~ and to.clamp the same against said face.

55

60

12. Tn a structure of the character de-
scribed, a valve body, a valve therein, an op-
erating member for the -valve, a bonnet for
said -body, said bonnet having an external
transverse bearing face and an annular abut-
ment bounding said face and concentric with
said operating member, a cone-shaped radial-

"1y flexible element on the bonmnet and sur-

rounding the operating member, sald element
having its circumferential -edge portion on
said face, and means for exerting pressure on
the central portion of said element to flex

"the same into engagement with said abutment

and clamp the same against said face.
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18. A valve of the character described com-
prising a casing having a port and an internal
thread, a valve in the casing and cooperable
with said port, a reciprocable and rotatable
member carrying said valve. and a member
fixed on said reciprocable and rotatable mem-
ber to votate therewith and consisting of a
plate having its periphery deflected relative
thereto to constitute a thread member en-
gaging said internal thread, and means to
rotate said members to move the valve rela-
tive to said port.

14. A valve of the character described com-
prising a.casing having a port and an internal
thread, a valve in the casing and cooperable
with said port, a member connected to said
ralve to move the same relative to said port,
said member comprising a.plate having oppo-
sitely disposed segmental wings deflected rela-
tive to the plate to constitute thread members
engaging said internal thread, and means to
rotate said member to thereby move the valve
relative to said port.

15. A valve of the character described com-
prising a casing having a port and an internal
thread, a valve in the casing and cooperable
with sald port. a member connected to said
valve to move the same relative to said port,
said member comprising a plate having oppo-
sitely disposed segmental wings deflected
relative to the plate to constitute thread mem-
bers engaging said internal thread.and means
having a sliding connection with said mem-
ber for rotating the same.

16. A valve of the character described com-
prising a casing having a port and an internal
thread, a valve in the casing and cooperable
with said port, a member connected to said
:alve to move the same relative to said port,
said member comprising a plate having oppo-
sitely disposed segmental wings deflected

-relative to the plate to constitute thread mem-

bers engaging said internal thread, and an
operating stem having a sliding connection
with said member and operable to rotate said
member to thereby move the valve relative to

“said port.

17. A valve of the character deseribed com-
prising a.casing having a port.and an internal
thread, a valve in the casing and cooperable
with said port, a reciprocable and rotatable
member carrying said valve, and a member
fixed on said reciprocable and rotatable mem-
ber to rotate therewith and consisting of a
plate having segmental wings deflected rela-
tive to the plate to constitute thread-members
engaging said internal thread, and means to
rotate said members to move the valve rela-
tive to said port.

18. A valve of the character described com-
prising a casing having a port and an internal
thread, a valve in the casing and cooperable
with said port, a reciprocable and rotatable
member carrying said valve, and a member
fixed on said reciprocable and rotatable mem-
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ber to rotate therewith and consisting of a
plate having oppositely disposed seonmnml
wings deflected wldﬁ\‘o to the plau to con-
stitute ~thread-members engaging said in-
ternal thread, and means to rotate said mem-
bcm to move the valve relative to said port.

. A valve of the character described com-
pusm;;_ a valve ¢asing having a port and an
internal thread, a valve in the casing and co-

operable with said port, a veciprocable and
rotatable sleeve member supporting - said

valve, a member fixed on sald sleeve member
and consisting of a plate having oppositely
disposed seomemal wings deflected relative
to the plate ‘to constitute thread-members en-
gaging said internal thread. and means slid-
ably engaging said sleeve member and oper-
able to rotate the same and said thread-men-
bers to move the valve relative to said port.
20. A valve of the character described
comprising a valve casing having a port and
an internal thread, a valve in the casing and
cooperable with said port, a reciprocable and
rotatable sleeve member supporting said
valve, a member fixed on said sleeve member
and consisting of a plate having opposuol ¥
disposed eomental vings deflected relative
to the pLLte to constitute thread-members
engaging said internal thre ad, and an operat-
ing stem having a slidable connection with
said sleeve member and operable to rotate
sald sleeve member and thread-members to
thereby move the valve relative to said port.
21. A valve of the character described com-
prising a valve casing having a port and an in-
ternal thread, a v alve in the casing and co-
operable \\*1th said port, a reciprocable and
10tatable sleeve member supporting said valve
and having a shoulder and securing means, a
member fixed on said sleeve member b y said
shoulder and securing means, said member
LOII%I%LIDO of a central phtv having op]mmtc—
ly (hkpo«:ed segmental wings def flected relative
to the plate to constitute thread-members en-
gaging said internal thread,
ably engaging said sleeve member and oper-
able to rotate the same and said thread-mem-
bers to move the valve relative to said port.
22. A valve of the character described, com-
])nsma a casing having a port and a hollow
extension, said “extension having an internal
thread coaxial with said port, an eperating

1,719,801

and means slid-

5

stem rotatably supported and projecting into
sald extension, a valve within the casing and

cooperable with said port, & member fixed to ¢

satd valve and carrying the same, a plate rigid
with said member and having oppo:si‘ue}y clis-
posed segmental wings deflected relatively to
the plate o constitute thread menibers coo per-
able with said internal thread, means depend-
ing from said stem and having operative con-
nection with said member to rotate the samie
to move said valve to and from said port.
A valve of the character desceribed, com-
prising a casing having a port and an opon-
ended hollow extension in axial alinement
with said port, said extension having an in-
ternal thread, a bonnet closing said -exten-
sion above said thread and hmﬁng a sleeve
on its upper side, packing in said sleeve, a
rotatable stem .ﬁ:\'ed in said packing against
longitudinal 1‘1’10\/’01110111; and  projecting
thlmwh said bonnet, resilient means to hold
sald pd(‘kl’il" in said sloovo, a thread mem-
ber comprising a plate having oppositely dis-
posed wings deflected relative to the plate,
said wings having arcuate peripheries engag-
mg said internal thre: ud, a valve to cooper ate
with said port and supported by said thread
mwember, and means dopendmn from said stem
within said casing to rotate said thread mem-
ber whereby sai id valve may be moved to
and from said port.

24. A valve of the character described, com-
prising a hollow casing having a port, a valve
in said casing a‘dnpted to open and close said
port, cooperable relatively movable thread-
edly-engaged members in said casing, one of
said members comprising a hollow cylindt'i-
cal mémber having an mternal thread, the
other of said members comprising a plate hav-
ing oppositely disposed segment: al wings de-
flected relative to the 1)1“ te to constitute
thread-engaging means, one of said mem-

,.4!)

bels being ﬁwd againgt reciprocation in said 99

c*wsmo :md the other of said members being
fixed to said valve, means to rotate one of 5(11(1
members whereby relative rotation of said
members will move sald valve to or from its
port.

In testimony whereof I have hereunto
signed my name.

GEORGE BETHUNE DUFFIELD.
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